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the  barrier  island  system  {limited  red  to  as  “nearshore  after  Truett 
exdiange  lagoons).  In  many  of  these  (1981). 

1  united  exchange  lagoons,  the  exdiange 
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ILLUSTRATION  l  -  TECHNIQUE  FOR  DETERMINING  THE  TRANSPORT  OF  OIL. 
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openings  are  quite  wide,  allowing  the  face  currents  along  the  Beaufort  Sea 

possibility  of  net  wind-driven  flow-  coast  during  a  10  kt  NE  wind  and  a  30  kt 

through  of  the  waters  fran  the  longshore  NW  wind. 


MGURE  9  -  BASIC  LAGOON  TYPES:  OPEN,  PULSING,  AND  LIMITED  EXCHANGE. 
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surtxl  M2  tidal  amplitude  was  made  near  es.  Ebr  exaiiple,  if  a  2.0  an/sec  ea 

Oliktok  Point  ar*d  recorded  at  7.6  an  erly  current  is  present  at  high  tide 

(Kowalik  and  Matthews,  1902;  Wise  arvl  tlie  central  Beaufort  shelf,  then  1 


FIGURE  31  -  TIDAL  ELLIPSES  IN  THE  BEAUFORT  SEA;  ARROWS  DENOTE 
DIRECTION  OF  ROTATION  ALONG  TIDAL  ELLIPSE.  BROKEN  LINES  INDICATE 
BOUNDARIES  BETWEEN  AREAS  WITH  DIFFERENT  ROTATION  (FROM  KOWALIK 
AND  MATTHEWS.  1982). 
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Jan\jdry,  with  no  measurable  discliarge  mented  because  of  the  industrial  activ- 
fr an  then  until  late  April  or  early  May.  ity  in  the  region.  Maximum  and  ininiiixim 

In  the  winter  nxaaths,  seawater  readies  mean  daily  flows  of  these  rivers  are 

as  far  upstream  as  the  Itkillik  River.  shown  in  Figures  13-34  . 


annual  runoff  occurs  in  the  month  of 
June. 


Table 


MAXIMUM  RECORDED 
EXTENT  OF  OVER-IC 
FLOW 


Kilometers 

32  -  OVER- ICE  FLOW  OF  THE  COLVILL 
BREAKUP  (FROM  REIMNITZ  AND  BRUDER 
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Hie  Beaufort  Sea  shelf  is  essentially  motionless  throughout  the  winter  months 

ice  covered  for  all  but  two  to  three  Beyond  the  grounded  ice  is  the  shea 
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contour.  Ibis  ice  is  also  relatively  Program. 
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UNCLASSIFIED 


F/G  8/3 


11.0  WINDS 


Figure  50  shows  the  coastal  areas  of  Alaska.  Figure  51  presents  the  major 
geographic  areas  along  the  Beaufort  Sea  coast.  For  this  entire  coastline, 
which  runs  several  hundred  miles,  long-term  wind  data  Is  availaole  from  only 
two  sites.  Point  Barrow  and  Barter  Island.  This  data  collected  every  three 
hours  Is  availaole  from  1942  to  the  present.  A  source  of  wind  data,  over 
shorter  term.  Is  from  Prudhoe  Bay,  Alaska.  This  data  covers  the  last  fifteen 
years.  Other  sporadic  sources  of  data  are  available  Out  because  of  their 
nature  cannot  be  used  to  develop  climatological  data  oases.  Hufford  et  al. 
(1976)  examined  wind  data  from  several  sources  and  concluded  that  the  most 
apparent  and  consistent  feature  of  the  surface  winds  along  the  north  Alaskan 
coast  Is  the  persistence  of  easterly  winds  throughout  the  year  (figure  52). 

The  cause  of  these  predominantly  easterly  winds  Is  the  atmospheric  high 
pressure  area  centered  over  the  Arctic  In  the  eastern  Beaufort  Sea.  The 
generalized  effect  of  this  atmospheric  system  can  be  seen  In  the  prevailing 
wind  directions  for  the  Arctic  Basin  during  both  the  mid-winter  and  mld- 
sumner  months  (figures  53  and  54).  For  both  these  time  periods  the 
prevailing  easterlies  are  apparent  along  the  North  Alaskan  Coast.  The 
predominant  easterly  winds  are  punctuated  by  westerly  winds  particularly 
during  the  late  sumner  and  early  fall.  These  westerly  winds  are  more 
apparent  at  Barter  Island  than  at  Point  Barrow  (figure  52).  The  westerly 
winds  are  attributed  to  low  pressure  systems  moving  eastward  over  the  Arctic 
Ocean  (figure  55).  Searby  and  Hunter  (1971)  analyzed  the  winds  at  Barter 
Island  and  Point  Barrow  and  provided  mean  monthly  wind  speeds  for  sixteen 
directions  of  the  compass  (tables  4  and  5),  and  the  monthly  percentage 
frequency  occurrence  of  wind  directions  for  sixteen  directions  of  the 
compass  (tables  6  and  7).  The  strongest  winds  occur  from  the  east-northeast 
and  west  directions  during  the  late  summer  through  the  fall  when  low  pressure 
systems,  discussed  previously,  reach  a  maximum  In  Intensity  and  numbers. 

Table  8  provides  percentage  frequency  of  occurrence  by  speed  groups  of  the 
wind  for  each  month  and  for  sixteen  directions  of  the  compass  for  Point  Barrow 
and  Barter  Island.  The  predominant  wind  speed  group  on  a  monthly  oasis  Is 
4  to  12  miles  per  hour  {  ^2  to  6  m/s).  The  secondary  wind  speed  group  Is 
13  to  24  miles  per  hour  K  6  to  10  m/s).  These  two  speed  groups  account 
for  approximately  90  percent  of  the  measured  winds  at  Barrow  and  80  percent 
at  Barter  Island.  Taole  9  shows  the  frequency  of  occurrence  of  wind  speed 
and  direction  for  Barter  Island.  Table  10  provides  further  information  on 
the  average  winds  In  the  Beaufort  Sea  for  Point  Barrow,  Prudhoe  Bay  and  Barter 
Island.  The  mean  wind  speeds  range  between  4.2  and  6.8  meters  per  second 
(  ^9  to  15  mph).  Thus  the  energy  of  the  winds  on  the  average  is  not  high. 
However,  more  energetic  winds  can  occur  as  indicated  In  taole  11. 

Recent  research  work  by  Kozo  (1980  and  1982)  has  Investigated  mesoscale 
phenomena  along  the  Beaufort  Sea  coast  which  affect  the  wind  field  which 
in  turn  is  responsiole  for  near  shore  surface  water  movement.  The  phenomena 
studied  were  mountain  barrier  barocl inicl ty  and  sea  breeze  forcing.  Mountain 
barrier  baroclinicity  is  a  predominantly  wintertime  phenomenon  caused  by  the 
9rooks  Range.  The  basic  cause  of  this  phenomenon  is  a  piling  up  of  cold  air 
against  the  Brooks  Range.  This  causes  a  pressure  gradient  which  is  favoraole 
to  west  winds.  The  ultimate  result  is  a  180°  surface  wind  shift  along  the 
Alaskan  Arctic  coast  between  Point  Barrow  and  3arter  Island  during  moderate 
wind  conditions.  Such  shifts  are  not  explained  by  the  National  Weather 
Service  synoptic  charts,  kozo  (1980)  indicates  that  this  phenomenon  is  a 
major  physical  process  responsible  for  the  wintertime  abundance  of  westerly 
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winds  from  Prudhoe  Bay  to  the  east.  Likewise  the  frequency  of  westerly  winds 
during  wintertime  Is  less  from  Prudhoe  Bay  west  to  Point  Barrow. 

The  second  mesoscale  phenomenon  Investigated  by  Kazo  (1982)  was  sea  breeze 
forcing.  This  phenomenon  results  In  a  pressure  gradient  that  accelerates  the 
movement  of  air  from  sea  to  land.  Kozo's  data  indicates  that  the  sea  breeze 
can  dominate  the  surface  wind  direction  at  least  253  of  the  time  during  the 
summer  In  a  zone  at  least  20  kra  landward  and  20  km  seaward  of  the  coast. 


FIGURE  50  -  GENERAL  LOCATION  MAP  OF  COASTAL  AREAS  OF  ALASKA 
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Table  4 

MEAN  MONTHLY  WIND  SPEED  VALUES  FOR  SIXTEEN  DIRECTIONS  OF  THE  COMPASS 

BARTER  ISLAND 


BARTER  ISLAND  WIND  SPEED  -  MEAN  VALUES 
(IN  METERS  PER  SECOND) 


J 

F 

M 

A 

M 

J 

J 

A 

S 

0 

N 

D 

N 

2.7 

2.9 

2.2 

2.4 

2.4 

2.3 

2.5 

2.6 

3.2 

3.8 

2.6 

2.5 

NNE 

3.0 

2.5 

2.9 

2.9 

2.6 

2.7 
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2.9 

3.2 

4.2 
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NE 

3. a 

3.9 
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4.2 

4.1 
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4.0 

4.2 
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5  ° 
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ENE 

6.4 

6.0 

7.1 

6.3 

5.  a 

5.7 

5.4 

6.4 

6.6 

9.0 

./ 

6.6 

E 
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6.6 
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6.5 

7.0 

6.2 

5.7 
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10.  C 
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5.0 
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3.7  • 
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3.5 

4.4 
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3.3 

SSE 

5.0 

2.9 

3.0 

3.5 

2.6 

2.9 

3.3 

3.0 

3.1 

3.0 

2.8 

3.1 

S 

3.6 

3.2 

3.1 

3.4 

3.3 

2.6 

3.2 

3.1 

3.2 

3.5 

3.3 

3.4 

ssw 

3.2 

3.2 

2.9 

3.0 

2.8 

2.7 

3.3 

3.3 

3.3 

3.6 

3.6 

3.5 

su  • 

3.9 
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3.7 
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3.3 

3.8 

4.3 

4.1 

4.2 

4.1 

4.4 

usw 

a.o 

6.2 

5.2 

4.9 

4.4 

5.1 

5.6 

5.9 

6.3 

6.9 

6.0 

6.1 

w 

9.7 

10. 0 

a. 5 

7.9 

6.3 

5.4 

5.7 

5.7 

7.2 

8.7 

8.1 

8.6 

WNU 

7.7 

9.1 

7.1 

6.9 

5.5 

4.6 

5.0 

4.9 

5.4 

7.1 

6.9 

7.3 

NW 

4.0 

4.3 

3.1 

3.5 

3.0 

3.1 

3.2 

3.3 

3.9 

5.2 

4.8 

4.8 

NNU 

3.7 

2.5 

2.8 
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2.9 

2.6 

2.7 

2.8 
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2.8 
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AVERAGE  SPEED 
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Table  5 

MEAN  MONTHLY  WIND  SPEED  VALUES  FOR  SIXTEEN  DIRECTIONS  OF  THE  COMPASS 

POINT  BARROW 

BARROW  WIND  SPEED  -  MEAN  VALUES 
UN  METERS  PER  SECOND) 
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4.6 

4 . 6 
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5.6 
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5.6 
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5.6 
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5.9 

6.7 
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ENE 
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6.4 

6.8 
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7.2 
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6.2 
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SE 

5.5 

4.2 
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5.6 

6.4 
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7.8 

6.9 

7.3 
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NV 

4.8 
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3.8 
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6.4 
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TABLE  8 

WIND-PERCENTAGE  FREQUENCY  OF  OCCURRENCE  BY  SPEED  GROUPS 
FOR  POINT  BARROW  AND  8ARTER  ISLAND  BY  MONTH 

EXTREME  MONTHLY  WIND  SPEEDS  FOR  BOTH  LOCATIONS  BY  MONTH 
(1  aph  "  0.4470416  a/s) 
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1.3  6.1  59.6  27.5  4.0  1.4  0.1 

0.8  7.5  52.4  31.2  4.7  2.3  0.1 

1.2  5.8  60.3  30.9  1.7  0.1  0 

1.0  4.6  57.2  23.1  -3.8  0.3  0 

1.1  3.1  52.3  41.9  1.5  0.1  0 
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1.0  3.6  52.5  42.0  0.9  0  0 
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a)  AVERAGE  VINOS  IN  THE  BEAUFORT  SEA  AREA  BY  110 NTH  FOR  POINT  BARROW, 

PRUOHOE  BAY  ANO  BARTER  ISLANO 

B arrow  Prudhoe  My  Mrter  Island 


Montfl 

Mean  Speed 

(■/s) 

Prevailing 

Direction 

Mean  Speed 

(a/s) 

Prevailing 
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Naan  Speed 

(a/s) 
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S.l 
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6.8 

V 

6.6 

U 

FeOruary 

4.9 

e 

S.9 

W 

6.3 

U 
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S.4 

V 

6.1 

V 
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S.l 

NC 
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E 

S.3 

V 
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S.2 

E 

S.6 

E 
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S.l 

E 

4.9 

E 

5.1 
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S.2 

£ 

4.7 

E 

4.7 
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E 
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E 

S.2 

E 
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S.8 

£ 
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V 

5.9 

E 
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S.9 

E 

S.2 

V 
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E 
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E 
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w 
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E 
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E 

5.4 

w 
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E 
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E 
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E 
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b)  EXTREME  (ONE -MINUTE)  VINOS  IN  THE  BEAUFORT  SEA  AREA  BY  MONTH  FOR 
POINT  BARROW,  PRUOHOE  BAY  AND  BARTER  ISLANO 

Mr-row  Prudhoe  Bay  Mrter  Island 
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Speed 
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22 

E 

23 

U 

36 

U 

February 

21 

E 

17 

W 

28 

U 
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26 

V 

17 
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34 

W 
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18 
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16 

V 

23 

W 
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17 
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15 

E 

25 

W 
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16 

sw 

20 

E 

17 

V 
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16 

sw 

14 
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18 

USW 
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16 

sw 

22 

V 

20 

U 
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20 

HU 

21 

E 

35 
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25 

V 

23 
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26 

u 
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24 

V 

18 

E 

36 

u 

Oeceooer 

2S 

usw 

26 

V 

32 

u 

Maxima 

26 

V 

26 

V 

36 

W 
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STORM  SURGES 


12.0  STORM  SURGES 


Storm  surges  may  occur  with  little  or  no  warning.  They  are  caused  by  the 
wind  pushing  water  towards  the  coastline  thus  causing  a  rise  In  sea  level 
at  the  coast.  This  rise  In  sea  level  can  cause  severe  flooding  along  a 
coastline.  A  orlef  description  of  storm  surges  was  presented  in  section 
A.  This  section  provides  a  more  detailed  study  of  storm  surge  events  and 
a  practical  method  for  estimating  how  high  the  sea  level  might  rise  and 
therefore  how  severe  the  flooding  might  be. 

Surges  are  highest  when  there  Is  little  or  no  Ice  (open  water)  over  the 
ocean.  Intensive  storms  can  produce  12-foot  (3.7  meters)  surges  over 
almost  any  portion  of  the  western  and  northern  Alaska  coasts.  This  seems 
to  be  the  upper  limit  of  surges  In  most  places.  In  ice-covered  seas  the 
surge  Is  usually  less  than  3  feet  (^1  meter).  A  hazard  associated  with 
Ice-covered  surges  Is  the  flooding  of  shorefast  or  bottomfast  Ice  as  the 
rising  water  comes  through  the  cracks  In  the  Ice.  Another  hazard  Is  Ice 
push-up,  which  occurs  when  floating  Ice  rises  above  shorefast  Ice  and  Is 
pushed  on-shore  by  wind  or  current  forces. 

Finally,  there  Is  the  condition  were  the  sea  Is  Ice  covered,  but  the  Ice  Is 
relatively  thin  or  unconsolidated.  Some  storms  are  capable  of  obliterating 
thin  Ice  and  thus  creating  an  open  water  condition.  Surges  have  exceeded  4 
feet  with  these  situations. 

Autumn  Is  the  season  for  most  storm  surge  flooding  along  the  Beaufort  Sea 
coast.  The  most  likely  storm  for  a  surge  Is  one  moving  from  west  to  east 
well  offshore  with  the  surge  being  caused  by  the  west  to  northwest  winds  In 
the  southwest  quadrant  of  the  storm. 

The  two  worst  recorded  cases  of  coastal  flooding  were  caused  by  fall  storms. 
One,  In  October  1963  (Section  E,  Case  #4),  had  a  surge  of  12  feet  (3.7  meters) 
in  Barrow  and  lesser  surges  from  Point  Lay  to  Barter  Island.  The  other.  In 
September  1970  (Section  E,  Case  #6),  was  judged  to  be  as  high  as  any  previous 
storm  as  determined  by  driftwood  lines.  The  elevation  of  the  highest  driftwood 
line  varied  from  4.5  to  11.2  feet  (1.4  to  3.4  meters)  above  sea  level.  The 
variation  of  height  Is  partially  due  to  differences  In  exposure.  Since  the 
onshore  winds  during  the  storm  were  from  the  west,  eastern  shores  of  stream 
mouths,  bays,  etc.,  had  higher  surges  than  western  shores.  Figure  56  shows 
the  paths  of  meteorological  systems  which  have  caused  large  storm  surge 
occurrences.  Documentation  of  some  of  these  events  as  well  as  others  Is 
provided  by  Wise  et  al.,  1981  (Section  E). 


12.1  RAPID  MANUAL  FORECAST  FOR  THE  BEAUFORT  SEA  COAST 


1.  Favorable  wind  direction  for  surge  formation  measuring  clockwise:  270 
to  020  (°T). 

2.  If  the  wind  is  from  a  favorable  direction  determine  the  following  from 
meteorological  forecasts: 

a.  The  number  of  hours  the  coastal  area  will  be  subjected  to  the 
favorable  winds.  The  wind  direction  and  speed  should  be  reasonably  constant 
and  not  vary  past  the  following  limits: 

(1)  The  wind  direction  or  orientation  of  the  isobars  does  not  change 
direction  at  a  rate  greater  than  15°  per  180  nautical  miles 

and  the  total  changes  does  not  exceed  30°. 

(2)  The  wind  speed  does  not  vary  more  than  20  percent  from  the 
average  wind  speed  in  the  area  of  the  direction  fetch  being 
considered.  Example:  average  wind  is  40;  acceptable  range 
is  32  to  48. 

3.  Using  the  wind  speed  compute  the  surge  height  from  Figure  55.  The  surge 
height  Is  then  adjusted  for  duration  of  wind  speed,  ice  cover  and  barometric 
pressure. 

a.  If  wind  speed  duration  is  less  than: 

(1 )  3  hours  reduce  surge  by  60  percent 

(2)  6  hours  reduce  surge  by  40  percent 

(3)  9  hours  reduce  surge  by  20  percent 

(4)  12  hours  reduce  surge  by  10  percent 

(5)  12+  hours  no  reduction 

b.  If  ice  cover  is  less  than: 

(1)  1.5  tenths  no  reduction 

(2)  3.0  tenths  reduce  surge  by  20  percent  (cumulative  to  above) 

(3)  5.0  tenths  reduce  surge  by  50  percent  (cumulative) 

(4)  10.0  tenths  reduce  surge  by  75  percent  (cumulative) 

(5)  Surges  to  3  feet  with  10  tenths  ice  cover  have  been  reported 
with  Ice  to  3  feet  thick  between  October  and  January. 

c.  Raise  the  surge  height  one  foot  for  every  30  mb  pressure  Increment 
below  1000  mb  in  surge  area. 

The  above  surge  prediction  method  contains  some  subjectively  derived 
information.  Therefore  it  should  not  be  used  to  predict  an  exact  value 
of  the  surge  height,  but  rather,  a  general  estimate  of  the  potential 
magnitude  of  a  surge  event. 


4.  Example 


A  possible  surge  condition  Is  developing  in  the  Prudhoe  Bay  region. 
Predicted  wind  is  290°T  at  38  Knots.  Using  Figure  57  the  surge  height 
is  predicted  to  be  10  feet.  Wind  duration  is  forecast  to  be  five  hours. 
Reduce  surge  by  40  percent  (10  -4  *  6).  Ice  cover  is  4  tenths.  Reduce 
surge  by  50  percent  (6  -3  »  3).  Lowest  pressure  coincident  with  surge  Is 
960  mo.  Raise  surge  height  1.3  feet  (3  +1.3  *  4.3).  Estimated  surge  height 
Is  therefore  predicted  to  be  between  4  and  5  feet. 

(1  foot  *  0.3048006  m) 

(1  nautical  mile  -  1.85326  Km) 
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FIGURE  56  -  PATHS  OF  METEOROLOGICAL  SYSTEMS  THAT  HAVE  CAUSED 
STORM  SURGES  (FROM  BROWER,  ET  AL.  ,  1977) 
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13.0  HAYES 


Wave  action  along  the  North  Alaskan  coast  is  inhibited  by  the  presence  of  the 
pack  ice  and  floating  ice  during  periods  of  open  water.  The  pack  ice  during 
the  summer  and  fall  months  may  vary  from  only  a  few  kilometers  to  100  kilo¬ 
meters  offshore  depending  on  meteorologlc  conditions.  The  pack  ice  reduces 
the  open  water  fetch  and  floating  ice  on  open  water  areas  reduces  the 
development  of  waves.  The  surface  winds  determine  the  prevailing  direction 
of  the  seas. 

When  ice  conditions  provide  an  appreciable  fetch,  the  generally  small  sea 
height  conditions  can  oe  surpassed  (tables  12-14).  For  the  Western  Beaufort 
Sea  area  waves  of  greater  than  30  feet  (9.1  meters)  were  recorded  for  winds 
from  the  east.  Other  wave  occurrences  of  more  than  ten  feet  are  Indicated  for 
all  of  the  areas  along  the  coast.  However,  for  all  these  areas  the 
tabulations  of  sea  height  versus  direction  Indicate  that  over  855  of  the  time 
sea  height  Is  less  than  3  feet  (^-1  meter).  For  the  nearshore  area  of  Plngok 
Island,  Wiseman,  et  al .  (1979),  found  that  the  most  common  nearshore  wave 
field  had  an  energy  peak  at  periods  between  2  and  3  seconds  and  a  significant 
wave  height  of  20  to  30  .cm.  These  nearshore  conditions  are  generally  true  for 
the  entire  3eaufort  Sea  coast. 

Tables  15-17  provide  further  information  on  sea  height  conditions  in  the 
Beaufort  Sea.  For  the  western,  central  and  eastern  areas  of  the  coast,  sea 
height  values  are  provided  for  different  wind  speed  groups  for  eight 
directions  of  the  compass. 

Table  18  provides  estimates  of  maximum  sustained  winds,  maximum  significant 
waves,  and  extreme  waves  for  various  selected  return  periods. 


B-25 


SEA  DIRECTION 


Table  12 


SEA  HEIGHT  (FT)  VS  DIRECTION  FROM  11  JULY  TO  31  OCTOBER  FOR  THE 
CENTRAL  BEAUFORT  SEA  COAST 
(FROM  GATTO,  1980) 

(1  foot  -  0.3048006  m) 
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Table  14 

SEA  HEIGHT  (FT)  VS  DIRECTION  FROM  1  JULY  to  20  NOVEMBER  FOR  THE  WESTERN  BEAUFORT  SEA  COAST 

(FROM  OATTO,  1980) 

(1  foot  ■*  0.3048006  m)  ' 


SEA  HEIGHT  (FEET)  SEA  HEIGHT  (FEET) 


TABLE  15 


WIND  SPEED  AND  DIRECTION  YS.  SEA  HEIGHT  FROM  11  JULY  to  31  OCTOBER 
FOR  THE  CENTRAL  BEAUFORT  SEA  COAST 
(FROM  GATTO,  1980) 

(1  knot  ■  0.5148  m/s) 

(1  foot  -  0.3048006  a) 
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TABLE  16 


WINO  SPEED  AND  DIRECTION  VS.  SEA  HEIGHT  FROM  11  JULY  to  31  OCTOBER 
FROM  THE  EASTERN  BEAUFORT  SEA  COAST 
(FROM  GATTO,  1980) 

(1  knot  -  0.5148  m/s) 

(1  foot  -  0.3048006  m) 


WINO  SPEED  (KNOTS)  AND  DIRECTION 
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SEA  HEIGHT  (FEET)  ggA  HEIGHT  (FEET) 


TABLE  17 


WIND  SPEED  AND  DIRECTION  VS.  SEA  HEIGHT  FROM  1  JULY  TO  20  NOVEMBER 
FOR  THE  WESTERN  BEAUFORT  SEA  COAST 
{FROM  GATTO,  1980) 

(1  knot  -  0-5148  m/s) 

(1  foot  -  0.3048006  m) 


WIND  SPEED  (KNOTS)  AND  DIRECTION 
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TABLE  18 

ANNUAL  MAXIMUM  WINDS  AND  WAVES  FOR  SELECTED  RETURN  PERIODS 


Return  periods  for  maximum  sustained  winds  and  for  maximum  significant  and 
extreme  wave  heights  are  presented  in  tabular  form  for  the  Beaufort  Sea 
coast.  Sustained  winds  are  winds  averaged  over  a  period  of  one  minute; 
the  significant  wave  height  is  the  average  height  of  the  highest  one  third 
of  all  waves  (sea  and  swell)  in  view  and  the  extreme  wave  height  is  an 
empirical  estimate  of  1.8  times  the  significant  wave  height.  The  return 
period  (years)  is  statistically  derived  from  empirical  observations.  It 
estimates  how  often  an  extreme  event  may  occur  in  a  particular  area.  For 
example,  on  the  average  the  Beaufort  coast  can  expect  annual  maximum 
sustained  wind  speed  to  exceed  81  knots  once  in  100  years. 


Return  period 

Maximum  sustained 

Maximum  significant 

Extreme  wave 

years 

wind-knots 

wave-meters  (feet) 

meters  (feet) 

5 

57 

10.0  (33) 

18.0  (59) 

10 

62 

11.0  (37) 

20.5  (67) 

25 

69 

13.0  (43) 

24.0  (78) 

50 

75 

15.0  (49) 

27.0  (88) 

100 

81 

17.0  (55) 

30.0  (99) 

14.0.  ICE  ZONES 


Three  Ice  zones  can  be  broadly  defined  for  the  southern  Beaufort  Sea. 

1.  Fast  ice  zone  -  consists  of  seasonal  ice  which  is  an  extension  of 
the  land,  because  it  generally  remains  imnobile  during  the  winter. 

Its  extension  seaward  varies  but  typically  progresses  to  the  20  meter 
depth  contour  by  late  winter.  The  ice  is  generally  two  meters  thick. 

2.  Seasonal  pack  Ice  zone  -  begins  at  the  edge  of  the  fast  ice  and 
continues  out  100  to  200  km.  There  are  often  strong  shear  forces 
within  this  ice  zone.  It  Is  mobile  and  often  contains  a  large 
percentage  of  first  year  ice.  In  this  zone,  the  undeformed  areas 
of  ice  have  an  average  thickness  of  approximately  2  meters. 

3.  Polar  pack  ice  zone  -  mainly  composed  of  thick  multi-year  floes. 

This  zone  generally  lies  beyond  the  continental  shelf.  Approximate 
ice  thickness  of  the  general  terrain  of  old  multi-year  floes  Is  2  to 
4  meters. 


15.1  ANNUAL  ICE  CYCLE  WITHIN  THE  NEARSHORE  AREA 
OF  THE  BEAUFORT  SEA  (AYERAGE  CONDITIONS) 


Time 

Late  September 
to  early  October 


Hid  to  late  October 


November  to  February 


March  to  Hay 


Late  Hay  to  early  June 


Early  to  late  June 


June  to  August 


August  to  September 


Event 


New  ice  begins  to  form  in  open  water.  Ice  forms 
first  adjacent  to  rivers  and  in  coastal  lagoons. 
(During  severe  ice  seasons  this  process  can  begin 
as  early  as  late  August.) 

The  landfast  ice  sheet  has  formed  and  is 
continuous.  Areas  of  the  ice  are  unstable  because 
of  the  thinness  of  the  ice  (particularly  north  of 
the  barrier  Islands). 

The  landfast  ice  area  has  thickened  and  become 
more  stable,  particularly  Inside  the  barrier 
Islands.  Some  modifications  of  the  ice  sheet 
occur  due  to  ridging.  Incursions  of  older  pack  ice 
north  of  the  barrier  Islands,  and  grounding  of  ice 
masses  as  they  are  driven  ashore  by  the  winds. 

Ice  has  generally  reached  its  greatest  thickness. 
Ice  has  Its  most  stable  period  during  this  time. 

Wanning  trend  causes  breakup  of  rivers  and  over¬ 
flooding  of  ice  by  the  rivers  in  the  nearshore 
zone. 

Melt  ponds  begin  to  form  on  the  ice.  The  ice 
begins  to  lose  thickness  and  therefore  weakens. 
Toward  the  end  of  the  period  open  water  areas 
begin  to  occur.  These  areas  are  generally  along 
the  coast  and  around  the  barrier  islands, 
particularly  the  southern  sides.  Cracks  in  the 
Ice  can  be  found  both  north  and  south  of  the 
barrier  Islands. 

Breakup  of  ice  sheet  continues.  Significant  open 
water  occurs  within  the  barrier  Islands  by  mid  to 
late  July. 

Generally  open  water  within  the  barrier  islands. 
Some  ice  masses  remain  within  the  barrier  Island 
during  severe  ice  years.  Open  water  north  of  the 
barrier  island  is  dependent  on  the  north-south 
migration  of  the  pack  ice.  Refreezing  occurs. 
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15.2  FREEZING  AND  BREAKUP  OF  NEARSHORE  ICE 


Table  19  provides  data  on  freezing  and  breakup  of  the  nearshore  ice  field  at 
Point  Barrow  and  Barter  Island.  As  can  be  seen,  yearly  freezeup  may  occur 
at  Barter  Island  at  any  time  between  20  September  and  25  October  and  at  Point 
Barrow  at  any  time  between  23  September  and  19  December.  Similarly,  breakup 
has  occurred  at  Point  Barrow  as  early  as  15  June  and  as  late  as  22  August, 
and  at  Barter  Island  from  22  July  to  H  August.  Freezeup  and  breakup  are 
at  present  unpredictable  parameters. 
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In  addition  to  the  unpredictability  of  freeze-up  and  breakup  is  the  erratic 
movement  of  the  pack  ice.  The  pack  ice  can  be  driven  toward  the  coast  at 
any  time  by  a  strong  onshore  wind.  During  severe  ice  seasons,  i.e.,  1975, 
ships  can  be  prevented  from  passing  east  or  west  along  the  Beaufort  Sea 
coast.  During  less  severe  seasons,  the  ice  edge  can  retreat  more  than  50 
kilometers  offshore  leaving  a  wide  expanse  of  open  water  along  the  entire 
Beaufort  Sea  coast.  Because  of  the  sporadic  nature  of  ice  movement  and 
growth  “average  ice  conditions"  are  difficult  to  ascertain.  However, 

Brower  et  al.  (1977)  prepared  a  comprehensive  climatic  atlas  of  the  outer 
continental  shelf  waters  and  coastal  regions  of  Alaska.  From  their  work, 
diagrams  of  the  extreme  northern  latitude  and  extreme  southern  latitude 
of  the  pack  ice  edge  can  be  shown  for  the  period  1  July  to  31  October 
(figures  58-61).  Additionally,  the  mean  location  of  the  ice  edge  has 
been  extracted  for  this  same  period  (figures  62-65). 

Satellite  imagery  has  provided  a  method  of  obtaining  more  detailed  information 
of  sea  ice  distribution.  Barnes  et  al .  (1976)  used  four  years  of  Landsat 
imagery  to  compile  statistics  on  nearshore  ice  concentration  relative  to 
the  distance  from  the  Alaskan  coast  for  August,  September  and  October 
(figures  66-68).  The  lines  indicate  distance  offshore  in  nautical  miles. 


FIGURE  60  -  EXTREME  NORTHERN  AND  EXTREME  SOUTHERN  LATITUDE  OF  THE 
PACE  ICE  EDGE  -  SEPTEMBER 
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FIGURE  61  -  EXTREME  NORTHERN  AND  EXTREME  SOUTHERN  LATITUDE  OP  THE 
PACK  ICE  EDGE  -  OCTOBER 
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FIGURE  62  -  MEAN  LATITUDE  OF  THE  PACK  ICE  EDGE  -  JULY 
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FIGURE  63  ~  MEAN  LATITUDE  OF  THE  PACK  ICE  EDGE  -  AUGUST 
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FIGURE  65  -  MEAN  LATITUDE  OF  THE  PACK  ICE  EDGE  -  OCTOBER 
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17.0  ARCTIC  CHARACTERISTICS 


The  term  Arctic  is  generally  associated  with  ideas  of  cold,  snow,  ice  and  nigh 
latitudes.  There  are  a  numoer  of  commonly  used  definitions,  each  valu'd  in  its 
own  right  depending  on  the  particular  function  for  which  it  was  developed. 
Definitions  may  use  climate,  conditions,  or  some  other  variaole  to  define  the 
polar  areas.  Several  definitions  using  climate  as  a  criterion  are: 

1.  The  area  lying  north  of  the  boundary  fixed  by  the  isotherm  of  50°F 
(10°C)  for  the  warmest  month,  or  the  Isotherm  of  14°F  (minus 
10°C)  for  the  coldest  month). 

2.  Areas  having  a  mean  annual  temperature  of  32°F  (0°C)  or  below. 

3.  All  areas  where  the  sum  of  the  average  temperature  In  degrees 
centigrade  of  the  warmest  month  plus  one-tenth  of  the  temperature  of 
the  coldest  month  is  less  than  9°C. 

Regardless  of  the  criteria  used  for  the  various  definitions,  there  are  certain 
character! sties  common  to  the  region.  These  are: 

1.  Short,  cool  summers. 

2.  Long,  cold  winters. 

3.  Low  annual  mean  temperature. 

4.  Long  periods  of  semi -darkness. 

5.  Periods  of  continual  daylight  and  darkness. 

6.  Absence  of  forests. 

7.  Freezing  in  winter  of  lakes,  rivers,  bays,  and  parts  of  the  sea. 

8.  Scant  precipitation. 

9.  Low  absolute  humidity. 

10.  Low  evaporation  rate. 

11.  Hoist  soils  when  thawed. 

12.  Presence  of  permanently  frozen  ground. 

13.  High  windchill  factor. 

14.  High  latitude  position. 
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18.0  SUNLIGHT 


The  Beaufort  Sea  coast  receives  a  majority  of  its  sunlight  during  the  summer 
months.  The  Arctic  Circle  separates  the  area  to  the  north  which  receives 
continuous  sunlight  for  part  or  all  of  the  summer  and  no  sunlight  during 
part  or  all  of  the  winter  (figure  69).  The  length  of  the  day  during  the 
summer  months  is  extended  significantly  if  twilight  is  considered  (figure 
70).  At  latitude  70°N,  twilight  occurs  approximately  11%  of  the  time 
and  therefore  the  yearly  percentage  of  sunlight  and  twilight  Is  63%  at 
the  Arctic  Circle  latitude.  These  charts  can  be  used  to  determine  amount 
of  darkness  if  a  winter  response  to  a  spill  is  necessary. 
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19.0  TEMPERATURE 


Temperatures  in  the  Arctic,  as  one  might  expect,  are  very  cold  most  of  the 
year.  There  are  large  differences  in  temperature  between  the  interior  and 
coastal  areas.  In  the  interior  during  the  sunmer  days,  temperatures  often 
climb  to  the  mid  60' s  or  low  70 's  and  occasionally  rise  to  the  high  70* s  or 
low  80's.  Temperatures  in  the  90's  are  also  recorded  on  rare  occasions. 

The  Arctic  coastal  regions  are  characterized  by  relatively  cool,  short 
summers.  During  the  summer  months  the  temperatures  normally  climb  to  the 
40 ‘s  or  low  50 's  and  occasionally  reach  the  60 's.  There  is  almost  no  growing 
season  along  the  coasts,  and  the  temperatures  will  fall  below  freezing  during 
all  months  of  the  year.  At  Point  Barrow,  Alaska,  the  minimum  temperature 
fails  to  fall  below  freezing  on  only  about  42  days  a  year.  Over  the  Arctic 
Ocean  the  temperatures  are  very  similar  to  those  experienced  along  the  coast; 
however,  the  summer  temperatures  are  somewhat  colder. 

Winter  temperatures  along  the  Arctic  coast  are  very  cold  but  not  nearly  so 
cold  as  those  observed  in  certain  Interior  areas.  Only  on  rare  occasions  does 
the  temperature  climb  to  above  freezing  during  the  winter  months.  The  coldest 
readings  for  these  coastal  areas  are  in  the  -60's  and  -70's  (degrees 
Fahrenheit). 

The  air  temperature  alone  is  not  the  best  indicator  of  how  cold  one  feels  if 
there  is  any  appreciable  wind.  Using  wind  speed  and  temperature  the  concept 
of  wind  chill  index  or  equivalent  temperature  can  be  derived  (Arkin,  1971). 
Table  20  shows  a  wind  chill  nomogram  and  a  table  of  wind  chill  equivalent 
temper a tues  which  were  prepared  from  the  nomogram.  To  use  the  nomogram  the 
temperature  and  wind  speed  must  be  known.  For  example,  assume  the  wind  speed 
is  10  mph  and  the  air  temperature  is  20°F.  Move  along  the  10  mph  line  until 
It  Intersects  the  20°F  vertical  line.  Then  move  horizontally  to  the  4  mph 
line  and  read  the  wind  chill  temperature  vertically  below  this  point.  (Note: 
The  4  mph  line  is  always  used  as  the  baseline  to  estimate  the  wind  chill  for 
any  set  of  wind  speed  and  temperature. )  (Example:  The  data  line  shows  that 
for  a  20°F  air  temperature  and  a  10  mph  wind,  the  equivalent  temperatures  Is 
3°F).  The  highlighted  area  of  the  wind  chill  equivalent  temperature  chart 
shows  the  same  result  as  the  nomogram  example. 

Table  21  is  another  example  of  a  wind  chill  chart.  This  chart  gives  the 
approximate  boundaries,  for  properly  clothed  persons,  where  wind  chills 
would  be  of  little  danger,  considerable  danger  or  very  great  danger. 

The  final  temperature  charts  (figures  71  and  72)  provide  the  percentage 
probability  of  occurrence  of  free  air  temperature  for  all  coastal  stations 
(North  Slope)  and  percentage  probabilty  of  occurrence  equivalent  chill 
temperature  developed  for  Barrow,  Alaska  (Searby,  1971)  but  valid  for  all 
coastal  stations  (North  Slope).  The  equivalent  chill  temperature  chart 
indicates  the  severity  of  the  Arctic  environment.  Fifty  percent  of  the 
time  during  the  months  of  November,  December,  January,  February  and  March 
the  equivalent  chill  temperature  poses  considerable  danger  to  properly 
clothed  pe-sons  (table  21). 
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)  WINO  CHILL  EQUIVALENT  TEMPERATURE 


Table  21 

WIND  CHILL  CHART  DEFINING  TEMPERATURES  HAZARDOUS  FOR  PROPERLY  CLOTHED  PERSONS 


WtNDCHI L  l  CHART 
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LOCAL  TEMPERATURE  C°F ) 

WINO  SPEED  (MPH) 

32 

23 

14 

-4 

-13 
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EQUIVALENT  TEMPERATURE 

CALM 

32 

23  1 

-  -  4 

14 

5 

-4 

-13 

-22 

-31 
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LITTLE  DANGER 
FOR  PROPERLY  CLOTHED  PERSONS 

|  CONSIDERABLE 

1  DANGER 

J  VERY  GREAT 

DANGER 

!  DANGER  FROM  FREEZING  OF  EXPOSED 

FLESH 

MONTHLY  GRAPHS  OF  THE  PERCENTAGE  PROBABILITY  OF 
OCCURRENCE  OF  FREE  AIR  TEMPERATURES 
(FROM  HARTMAN  &  JOHNSON,  1978) 


72  ~  MONTHLY  GRAPHS  OF  THE  PERCENTAGE  PROBABILITY  OF 
OCCURRENCE  OF  EQUIVALENT  CHILL  TEMPERATURE 


20.0  VISIBILITY 


Two  conflicting  factors  make  the  subject  of  visibility  in  the  polar  regions 
very  complex.  Arctic  air  being  cold  and  dry,  is  exceptionally  transparent  and 
because  of  this  extreme  ranges  of  visibility  are  possible.  On  the  other  hand, 
there  is  a  lack  of  contrast  between  objects,  particularly  when  all  distinguish¬ 
able  objects  are  covered  by  a  layer  of  new  snow.  Limitations  to  visibility  in 
the  Arctic  are  primarily  blowing  snow  and  fog. 

1.  Blowing  snow.  Blowing  snow  constitutes  a  more  serious  hazard  to 
operations  in  the  Arctic  than  in  midlatitudes,  because  the  snow  Is  dry  and 
fine  and  Is  easily  picked  up  by  gentle  and  moderate  winds.  Winds  in  excess 
of  8  to  12  knots  may  raise  the  snow  several  feet  off  the  ground,  and  the 
blowing  snow  may  obscure  surface  objects. 

2.  Fog.  The  two  types  of  fog  most  frequently  found  In  the  polar 
regions  are  advection  and  radiation  fog.  Fog  is  found  most  frequently 
along  the  Arctic  coastal  areas  during  sumners  and  usually  lies  in  a  belt 
parallel  to  the  shore.  Tables  22  and  23  provide  monthly  percentage  frequency 
of  occurrence  of  visibility  and  ceiling  height  for  Barter  Island  and  Point 
Barrow. 
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21.0  PRECIPITATION 


Precipitation  amounts  are  small  varying  from  3  to  7  Inches  7  to  18  cm) 
along  the  Arctic  coastal  area  and  over  the  Ice  pack.  The  climate  over  the 
Arctic  Ocean  and  adjoining  coastal  areas  Is  as  dry  as  some  of  the  desert 
regions  In  the  United  States.  Most  of  the  annual  precipitation  falls  as  snow 
during  the  winter  months.  Precipitation  statistics  are  found  In  taoles  24  and 


25. 


•can*  <  0.5  .  Precipitation  Include*  th*  water  equivalent  of  anow. 
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•tans  <  O.S.  Precipitation  Includes  the  water  equivalent  of  snow. 


Climatological 
tables  26-29. 


22.0.  CLIMATOLOGICAL  PARAMETERS 

parameters  for  Point  Barrow  and  Barter  Island  are  sunmarized  in 
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Table  26 


CLIMATOLOGICAL  SUMMARIES  FOR  POINT  BARROW  AND  BARTER  ISLAND 

(1  knot  ■  0.5148  m/s) 

Cl  inch  *2.54  cm) 

•AMO*.  ACUXA  (Alr»«rt  SuUaa).  tj'tl'ji..  Oun  l(mM|  13  (««. 


!■  .  iKienntannia— — IBB 


AAATZft  1SLAHO.  ALASKA  (Mrvmri  3tauo«|.  T0*O««N. .  U31I*V. .  tin »*u>+  UrimO  3t  («•(. 


on 


■1*3031  B?  + 
3SA93  X^S  -i 


01  «">  «*  >c  «n  io  b  «  n  ki 


u  5  3  *i 

z  va  ae  i  ■ 

ae  u  = 

w  s  u.  i : 
>  c*  o  z 

o  ui  o  «< 

U  oe  u.*  a 
kuam 
>•  Z  Ui  z 
k  u  u  i/i  a 

CO  O  *  <  —  I 

<BBH 
H  =3  w  ^ 

*  o  sj 
uj  u  ae  oe 
u  C  y  Ut 

ae  >  to 

u  k  c  a 

a.  c  u  c 


6-8  U 


INf^WCNO^COlCO 

vC«Or>>0O-*«<A 


M  *  _ 

n  !>  OS  ^ 

B  z  o  W  s 

M  Ul  £E  r- 

05  eez  <r 

«  o!  <2  io 

3  «  =  . 

«  U  H  *«  M 

H  Q  5>  1 

t*.  o  5  jt 
o  a.  5  u 

x  -5 

u  WJ 


,  &.  r>»  x  »"i  <e  x 

•pu  T>  XqsA  •••••• 

^  r*  «o  «“i  <c  <e  «** 

■usqo  1*301  .  ** 

•• 

»■  U013V3T  (n  ix  «  so  «  »* 

■*  -d-pai* . 

«  ?vna  ao/pov  ^  ^  r*  ^ 

3  D  '  ■«•••• 

«  AOUS  Su^/iO^g  **  >o  in  rs 


'  J  S*»H  30/PU*  1 

6  a^ous 


..ro^  TT«3«°US  °.  °.  J  C*  5 

I*3p\  kA»Q  -ON  usaH  £  s  £  S  S 


M3da<l 


savpuj  ui  . 
«ous  u*au 


*■ 

k  0  V) 

p 

a  z 

Ox 

H  C  - 

Ui 

£  iu  h 

a 

<  U  H  tei 

Z  ^  ae 

3 

Z  u;  >  < 

o 

C  OC  04 

Z 

•J  K  u  3 

(A 

k  anc 

OS  U  03  rni 

UQk 

to  C  aa 

aovai 


qsuoH) 


8J-4E 
9C-S2 

92~£1  iG  S  S  S  S 


ao  03  o  O  «A  2 

*A  **  *n  in  ia  •* 


tqauai  uf 
33*03  X^s  a*y 


14 


n 

• 

A 

6.1 

r> 

• 

oo 

n.o 

7.9 

% 

oc 

• 

00 

8.2 

O' 

• 

VO 

00 

• 

** 

c| 
•  1 

«n 

** 

O' 

is 

e* 

O' 

e 

'O 

O’ 

N 

er 

c 

m 

00 

0 

S5 

n 

fH 

vO 

w\ 

<c 

m 

IS 

nr 

m 

e 

p* 

pH 

•n 

o 

> 

e 

co 

m 

«rt 

•O’ 

c 

00 

r- 

o 

PH 

"* 

PH 

PH 

n 

<c 

e 

IS 

r> 

IS 

00 

IS 

« 

to 

JH. 

rs 

* 

«e 

'C 

rs 

m 

«c 

•o 

sr 

«n 

•n 

O' 

•  • 
c  n 


sO  IS 

•  • 

o*  «S 


•pu  T>  XqSA  ^ 
susqo  71301  2 


•*  >» 

•  • 

O’  VC 


3  c 
2  S 
§  2 

oPoT? 

u  i  g  ° 

w  2  2  sr 

§2  i1". 

«  O!  ^  N 
5  Id  g 
U  H  |H 

u#or 
O  <  ae  u 
,  «  <  c 
u.  w  •* 
O  03 


s 

3  tti 
>-  CT  O 

£25 

-j  u.  2 

aC 

m  iu  => 
Jo  <  u 

>e° 

tel  U. 

2° 

bl 


007313 7 
-<17393^ 

3snci  3o/puc 
«oug  SJU7«o7a 

oziH  ao/puB 
y  o^oiuS 


M  ^ 


e»  »c 

•  » 

o  <e 


saqaui  «T  ,  . 
q3da(j  rtouy  usaw  I  *a 


W9-2C 

9C-« 

92-CT 

21-2 

9-9 

C 


—  5E 
I/!  |M 
CiS  7! 

2S’S* 

a  sr* 

5  S'H 

u  uu 
u  m  u 
O  aia 

.  o 

<*■  K/> 

O  >•'  W 

Sac  sc 
SiC 
2  0  0 

3  =,S 

C*  !< 

LU  U 
«  t 


2 

I 

33131 


O' 

« 

m 

00 

PH 

'O 

IS 

n 

IS 

n 

•Si 

O' 

O' 

•o 

o 

IS 

e 

o 

e 

pH 

IS 

IS 

IS 

«C 

"C 

IS 

PH 

•o 

fH 

IS 

%0 

'O 

o 

«s 

PH 

•o 

OB 

IS 

rn 

«o 

1 

IS 

IS 

m 

« 

00 

ISl 

IS 

IS 

IS 

O' 

ISI 

lA  l“* 

o»  in 


23.0.  CASE  HISTORIES 


The  following  fourteen  case  histories  provide  descriptive  information  for 
severe  storm  surges  between  1954  and  1977. 

STORM  PROFILE:  1 

REGIONS:  West  Arctic 

COMMUNITIES:  Barrow 

INCLUSIVE  DATES:  17/9/1954  TO  18/9/1954 

QAMAGE,  Barrow:  Water  washed  over  the  beach  into  camp,  a  helium  tank  from 
Barrow  village  was  moved  almost  to  the  point. 

MAXIMUM  SURGE:  9  to  10  ft  in  Barrow 
DATA  SOURCES:  8.0 

STORM  PROFILE:  2 
REGIONS:  West  Arctic 
COMMUNITIES:  Barrow,  Walnwright 
INCLUSIVE  DATES:  3/10/1954  TO  5/10/1954 

DAMAGE:  Minor  damage.  Wainwright  had  beach  erosion,  goods  were  moved  from 
store,  and  a  scow  was  washed  4  miles  to  east  and  buried  in  sand. 

MAXIMUM  SURGE:  9.5  ft 

COMMENTS:  Only  known  reference  is  by  Hume.  The  1954.  storm  was  the  strongest 
prior  to  the  October  1963  stonn. 

DATA  SOURCES:  8.0,  5.0 

STORM  PROFILE:  3 
REGIONS:  East  Arctic 
COMMUNITIES:  Barter  Island 
INCLUSIVE  DATES:  19/9/1957  TO  21/9/1957 

DAMAGE:  Road  damage,  4,400  barrels  of  fuel  washed  away.  Part  of  runway 
undermined.  Navy  LST  ran  aground. 

MAXIMUM  SURGE:  6-12  ft 
DATA  SOURCES:  8.0 

STORM  PROFILE:  4 

REGIONS:  West  Arctic,  Colville,  East  Arctic 
COMMUNITIES:  Barrow,  Barter  Island,  Point  Lay,  Wainwright 
INCLUSIVE  DATES:  3/10/1963  TO  3/10/63 

DAMAGE:  S3  million  to  Barrow.  15  homes  plus  15  other  buildings  and  contents, 
4  airplanes,  freshwater  supply  contaminated  with  sea  water,  electrical 
generating  plant  received  $100,000  damage.  Sediment  transport  was  the 
equivalent  of  20  years  normal  transport.  Water  depths  2  ft  at  ARL  Laboratory, 
3.5  ft  in  other  areas.  Wainwright  50»  flooded,  4  ft  water  to  top  of  bluff. 
MAXIMUM  SURGE:  Barrow  11-12  ft;  Barter  Is.  5.5  ft;  Pt.  Lay  9  ft;  Wainwright 
4  ft 

COMMENTS:  A  deepening  low  pressure  center  995  to  980  mb  moved  from  74N  163W 
to  74N  1 20W  at  25-30  knots  in  24  hours.  Surge  developed  in  west  to  northwest 
flow,  south  of  storm. 

DATA  SOURCES:  8.0,  5.0,  3.0 
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STORM  PROFILE:  5 
REGIONS:  Western  Arctic 
COMMUNITIES:  Barrow,  Pt.  Barrow 
INCLUSIVE  OATES:  21/9/1968  TO  24/9/1 968 

DAMAGE:  $50,000.  Road  between  Barrow  and  city  dump  (3  mi)  eroded  severely 
and  a  bridge  damaged. 

MAXIMUM  SURGE:  8.5  ft 

COMMENTS:  A  storm  moving  west  to  east  at  15  kts,  200  miles  north  of  Barrow, 
brought  25  ft  waves  offshore 
DATA  SOURCES:  1.0,  3.0,  5.0 

STORM  PROFILE:  6 
REGIONS:  West  Arctic,  East  Arctic 
COMMUNITIES:  Oliktok,  Prudhoe  Bay,  Barrow 
INCLUSIVE  DATES:  13/9/1970  TO  13/9/1970 

DAMAGE:  Oliktok  lost  several  hundred  ft  of  runway,  driftwood  lines  indicated 
a  surge  of  approximately  3  meters. 

MAXIMUM  SURGE:  3  m  at  Oliktok;  3  m  approx,  at  Prudhoe;  2. A  and  3  m  at  Herschel 
COMMENTS:  No  weather  reports  except  Barrow.  Winds  from  reference:  Oliktok 
80  km/h r  (50  mph);  Deadhorse  46  km/hr;  Cape  Haklett  130  km/hr  (estimated). 

DATA  SOURCES:  18.0 

STORM  PROFILE:  7 

REGIONS:  East  Arctic 

COMMUNITIES:  Prudhoe  Bay 

INCLUSIVE  DATES:  28/11/1970  TO  28/11/1970 

COMMENTS:  Storm  center  causing  flooding  27/11/70  at  Kotzebue  curved  near 
Barrow  to  move  east  at  25  kt  to  72N,  45W  at  28/1 200Z. 

DATA  SOURCES:  15.0 

STORM  PROFILE:  8  . 

REGIONS:  East  Arctic 
COMMUNITIES: 

INCLUSIVE  DATES:  2/9/1972  TO  2/9/1972 
MAXIMUM  SURGE:  3.8  ft 

COMMENTS:  A  996  mb  low  pressure  center  moved  from  west  to  east  200  nmi  north 
of  the  coast.  Surge  occurred  in  northwesterly  flow  southwest  of  the  storm. 
DATA  SOURCES:  6.0 

STORM  PROFILE:  9 
REGIONS:  East  Arctic 
COMMUNITIES: 

INCLUSIVE  DATES:  27/9/1972  TO  27/9/1972 

COMMENTS:  Ship  at  MSQ  268/13  reported  14  kts  W  with  5  ft  waves,  5  sec. 
period.  Same  ship  next  at  MSQ  263/12  at  2100Z  9-28-72  reports  wind  15  kts  W, 
with  15  ft  waves  6-7  sec.  period. 

DATA  SOURCES:  15.0 
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STORM  PROFILE:  TO 

REGIONS:  West  Arctic 

COMMUNITIES:  Point  Lay 

INCLUSIVE  OATES:  9/10/1972  TO  10/10/1972 

COMMENTS:  A  980  mb  low  pressure  system  moved  from  62N  177W  to  74N  153W  at  25 
knots  in  36  hours.  Surge  occurred  with  southwest  winds  in  the  southeast 
quadrant  of  the  storm. 

DATA  SOURCES:  4.0 

STORM  PROFILE:  11 

REGIONS:  East  Arctic 

INCLUSIVE  DATES:  5/1/1974  TO  7/1/1974 

COMMENTS:  Maximum  winds  on  record  at  Barter  Island  occurred  with  an  estimated 
990  mb  low  pressure  center  moving  west  to  east  300  nmi  north  of  the  Beaufort 
Sea  coast. 

DATA  SOURCES:  6.0 

STORM  PROFILE:  12 

REGIONS:  West  Arctic,  Colville,  East  Arctic 
INCLUSIVE  DATES:  26/8/1975 
DAMAGE:  Unknown 
MAXIMUM  SURGE:  9.5  ft 

COMMENTS:  The  1975  Prudhoe  Bay  Sealift  fleet  was  stopped  for  several  days. 

One  barge  in  the  fleet  went  aground.  Driftwood  line  indicated  surge  height  of 
9.5  to  10.0  ft  in  places.  Surge  heights  highest  in  sector  1  determined  by 
driftwood  lines  (Reimnitz  and  Maurer). 

DATA  SOURCES:  3.0,  4.0 

STORM  PROFILE:  13 

REGIONS:  West  Arctic 

COMMUNITIES:  Icy  Cape 

INCLUSIVE  DATES:  26/8/1975  TO  27/8/1975 

DAMAGE:  High  water  and  flooding  at  Icy  Cape 

MAXIMUM  SURGE:  Unknown 

COMMENTS:  The  remains  of  tropical  storm  Rita  moved  north/northeast  at  30-35 
kts  from  67N,  1  74W  to  77N  149W  In  12  hours. 

DATA  SOURCES:  4.0 

STORM  PROFILE:  14 
REGIONS:  West  Arctic 
COMMUNITIES:  Barrow,  Barrow  Gas  Wells 
INCLUSIVE  DATES:  29/12/1977  To  30/12/1977 

OAMAGE:  On  the  morning  of  December  30,  rising  water  lifted  the  pack  ice  at 
Barrow  and  wind  drove  it  as  much  as  30  yds  inland.  Barrow  gas  well  runway 
partially  flooded  with  6  to  18  in  of  water  rising  through  a  crack  in  the  ice. 
MAXIMUM  SURGE:  3.5  ft 

CGMENTS:  A  storm  moved  north  at  40-50  knots  from  the  Aleutians  thru  Bering 
Strait  to  northwest  of  Barrow.  Southwesterly  winds  along  the  Chuckchi  coast 
persisted  12  hours. 

DATA  SOURCES:  5.0,  3.0 
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